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In This IssueModeling Malignant Progression
PAGE 896
Telomere dysfunction drives the early stages of prostate cancer, but subse-
quent restoration of telomerase is critical for full malignancy. Here, Ding et al.
genetically engineer this sequence of events into a mouse model of prostate
cancer. Reactivating telomerase promotes malignant progression that repro-
duces features of the human disease, including bone metastasis and genomic
instability. Comparative oncogenomic analysis reveals a genetic signature of
metastatic prostate cancer with potential prognostic value.
Tumor Genomes, One Cell at a Time
PAGE 873
Tumor heterogeneity presents a challenge for inferring clonal evolution and
identifying driver mutations in cancer. Using a non-PCR amplification tech-
nique, Hou et al. and Xu et al. present a high-throughput method to analyze
whole-exome sequences of individual tumor cells at the nucleotide level. Hou
et al. then sequence the exomes of 90 cells from a JAK2-negative myeloprolif-erative neoplasm, providing evidence for monoclonal evolution of the cancer. Xu et al. extend the technique in a solid tumor.
Their data reveal no dominant clones in the cancer tissue but, rather, surprising mutational heterogeneity among individual
cells with more than 70% of the mutations specific to individual cells.
Genome Topology Shapes Translocations
PAGE 908
Zhanget al. provide ahigh-resolutionHi-Cmapof theG1mousenucleus, highlighting 3Dgenomeorganization features shared
bymice and humans. Layering global genome-wide translocation sequencing data on top of this map reveals how the pre-ex-
isting spatial organization of the genome shapes the translocation frequency of genome-wide random double-strand breaks.
Ku Is a Serial Monogamist
PAGE 922
In yeast, the DNA repair protein Ku contributes to telomere maintenance by binding to the telomerase RNA and helping to
recruit telomerase to chromosome ends. Pfingsten et al. now show that, contrary to current models of telomerase recruit-
ment, Ku cannot bind DNA and telomerase RNA simultaneously. The authors find that telomerase RNA binds Ku by structur-
ally mimicking double-helical DNA and that DNA displaces this interaction.
BDNF Shapes Neuronal miRNA Populations
PAGE 933
BDNF plays critical roles in neuronal function and synaptic plasticity by selectively increasing the translation of a subset of
mRNAs. Huang et al. show that BDNF rapidly increases levels of Dicer, increasing mature miRNA levels, and simultaneously in-
duces Lin28, causing selective loss of Lin28-repressed miRNAs and a corresponding upregulation in their target mRNAs. Thus,
the selectivity in BDNF-regulated translation depends on dual mechanisms for posttranscriptional control of miRNA biogenesis.
MEN Aging Gracefully
PAGE 958
Budding yeast asymmetrically segregate spindle pole bodies (SPBs) on the
basis of age. Hotz et al. find that the mitotic exit network (MEN) is required to
direct the spindle-positioning protein Kar9 specifically to microtubules associ-
ated with the older spindle pole. Their findings suggest that the MEN is acti-
vated before anaphase and support a model in which centrosome intrinsic
signals direct age-dependent SPB segregation.
Countering Stress with Disorderly Conduct
PAGE 947
‘‘Holdase’’ chaperones protect against protein aggregation under stress condi-
tions by binding to unfolded proteins until the stress abates. Here, Reichmann
et al. demonstrate that the Hsp33 chaperone uses its intrinsically disordered
regions to selectively bind to and stabilize folding intermediates of substrates
experiencing redox stress. Upon return to nonstressed conditions, Hsp33
releases less structured states of these proteins, which can then be folded by
ATP-dependent chaperones.Cell 148, March 2, 2012 ª2012 Elsevier Inc. 835
Vesicular Merry-Go-Round
PAGE 1029
Neurotransmitters are trafficked to the sites of their release in nerve terminals via
vesicles. With a new imaging technique (simultaneous photobleaching and
imaging [SPAIM]), Wong et al. show that neuropeptide vesicles circulate back
and forth from the cell body to the end of the axon. Coupling this long-distance
bidirectional routing with sporadic capture of the vesicles at sequential synaptic
boutons along the length of the axon ensures that nerve terminals are uniformly
supplied with neuropeptides.
Lamellipodia Laid Off from Chemotaxis
PAGE 973
Arp2/3 is required for actin branching, but its role in cellmigration hasbeendifficult to
ascertainbecausestabledepletionhasnotbeenpossible.Wuetal. havenowderived
cells lacking Arp2/3 and find a critical role for the complex in the formation of lamelli-podia, the spatial organizationof cell-matrix adhesion complexes, and surface-guideddirectionalmigration (haptotaxis). Surpris-
ingly, however, chemotaxis is unaffected, indicating that lamellipodia are dispensable for migration along a chemical gradient.
Lipid Trigger for Apoptosis
PAGE 988
Apoptosis proceeds when BAK and BAX permeabilize mitochondria to release cytochrome c, a process that only proceeds
efficiently when mitochondria associate with other cellular membranes. Chipuk et al. show that sphingolipids generated by
enzymes in these nonmitochondrial membranes directly interact with and activate BAK and BAX. The findings reveal how pro-
apoptotic lipid metabolites facilitate apoptosis.
Checkpoint Blackballs Damaged Stem Cells
PAGE 1001
Stem cells require constant surveillance of genome integrity to prevent age-related accumulation of DNA damage. Now,
Wang et al. discover a new checkpoint for limiting the self-renewal of hematopoietic stem cells in the face of DNA damage.
This BATF-dependent checkpoint promotes differentiation in response to telomere dysfunction and irradiation. The check-
point may thus prevent damaged stem cells from becoming tumorigenic.
Sox Slugfest in Stem Cells
PAGE 1015
Guo et al. show that transient expression of two transcription factors, Slug and Sox9, is sufficient to activate an autoregulatory
genetic program that converts fully differentiated mammary epithelial cells into long-term repopulating mammary stem cells.
Furthermore, activation of these factors in breast cancer promotesmalignant behaviors, suggesting a role for the normal stem
cell program in cancer.
Glia Weed Out Memories
PAGE 1039Disruption of working memory by cannabis is a significant obstacle to its more
widespread use in pain management and other clinical settings. Han et al. now
report that cannabinoids signal through CB1 receptors on astroglia, and not those
on neurons, to achieve this effect. Stimulation of astroglial CB1 receptors
enhances their secretion of glutamate, which acts on hippocampal neurons to
promote long-term synaptic depression.
Pathways Converge on Schizophrenia Risk
PAGE 1051
DISC1 signaling regulates dendritic development, whereas signaling by the neuro-
transmitter GABA induces a depolarizing response in immature neurons. Kim et al.
show that these pathways intersect, as DISC1’s effect on neuronal development
depends on GABA-mediated depolarization. SNPs in genes affecting both path-
ways interact epistatically to increase risk of schizophrenia, suggesting that
a combination of intrinsic and extrinsic neuronal signals that cue neuronal develop-
ment is critical in disease manifestation.Cell 148, March 2, 2012 ª2012 Elsevier Inc. 837
